Use of alpha-secondary isotope effects in nucleophile-promoted reactions of pyrimidine derivatives; evidence for transient 5,6-dihydropyrimidine intermediates.
alpha-Secondary isotope effect provides a useful tool for detection of transient 5,6-dihydropyrimidine intermediates which have been indirectly implicated in a number of chemical and enzymic conversions of pyrimidine heterocycles. The method involves the use of kinetic secondary alpha-hydrogen isotope effects which are expected to accompany sp2 to sp3 rehybridization of C-6 of the pyrimidine ring if they occur prior to or at the rate determining step. Thus, using 6-tritiated pyrimidines, and measurement of the isotopic ratio of reactant and products, kT/kH values of 1.15 or greater would be indicative of rehybridization. Using this method, we have studied the inhibition of thymidylate synthetase by 5-fluorodeoxyuridylate and 5-nitro-deoxyuridylate as well as the chemical and enzymic dehalogenation of 5-bromodeoxyuridine and 5-bromodeoxyuridylate. Large secondary isotope effects observed in all of these reactions provided strong evidence for the formation of 5,6-dihydropyrimidine intermediates.